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ABSTRACT

The purpose of this research was to investigate the effects of caffeine and calcium levels on
calcium utilization in female rats of different ages. Calcium utilization was compared in female
rats of different age(4 weeks and 12 months) fed various levels of caffeine(0 and 7mg/100g
body weight) and calcium(50, 100 and 200% of requirement) for 3 weeks. Feed intake of the
caffeine groups was lower than that of the no-caffeine groups. Body weight gain was lowest in
the high-caffeine and low-calcium group. Serum calcium levels of young rats were higher than
those of adult rats. There were no significant differences in tibial calcium content among the
caffeine- and calcium-groups. Fecal calcium excretion increased as the level of dietary calcium
was increased. Urinary calcium excreton increased as the levels of caffeine and dietary calcium
were increased. With increasing levels of dietary calcium, daily calcium retention was accelerated,
but apparent calcium absorbability was diminished. The results of this study suggest that
caffeine consumption promotes urinary calcium excretion. However, increases in dictary calcium
resulted in higher calcium retention. These findings indicate that high caffeine consumption may
increase dietary calcium reguirements. Therefore, it could be suggested that the supplementation
of dietary calcium may counteract the negative effect of caffeine intake on calcium utilization.
(Korean J Nutrition 30(10) : 1160~1169, 1997)
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Table 1. Formulations of experimental diets %

Low-Ca diet Normal-Ca High-Ca diet

Ingredient (50% of diet(100% of (200% of
requirement) requirement) requirement)
Casein 20.0 20.0 20.0
DL-Methionine 0.3 03 0.3
Com starch 15.0 15.0 15.0
Sucrose 50.875 50.0 48.25
Cellulose 5.0 5.0 5.0
Corn oil” 5.0 5.0 5.0
Ca free mineral
mixture? 1.75 1.75 1.75
CaHPO, 0.875 1.75 3.5
Vitamin mixture® 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2

1) Butylated hydroxytoluene as antioxidant was added 0.
0125%/kg oil. :

2) Mineral mixture : Sodium chloride 74g, potassium ci-
trate - monohydrate 220g, potassium sulfate 52g, ma-
gnesium oxide 24g, manganous carbonate 3.5g, fer-
ric citrate 6g, zinc carbonate 1.6g, cupric carbonate
0.3g, potassium iodate 0.01g, sodium selenite 0.01g,
chromium potassium sulfate 0.55g ; sucrose finely po-
wdered to make 500g.

3) Vitamin mixture : Thiamin - HCl 600mg, riboflavin 600
mg, pyridoxine - HCl 700mg, nicotinic acid 3g, D-cal-
cium pantothenate 1.6g, folic acid 200mg, D-biotin 20
mg, cyanocobalamine Tmg, vitamin A 400,0001U, dl-o-
tocopherol acetate 5,0001U, cholecalciferol 2.5mg, me-
naquinone 5mg : sucrose finely powdered to make
1,000g.
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Table 2. Feed intake, body weight gain and feed effic-

iency ratio
Group”  Feed intake Body weight FER
gain
g/day g/day
YCOLCa 29.62+3.12%Y 3.81+0.60" 0.13+0.02°
YCONCa 32.68+121° 4034063 0.12+0.02°
YCOHCa 30.09+1.29"° 4114041  0.14+0.01°
YC7LCa 29.41+0.66  2.44-0.87° 0.08+0.03"
YC7NCa 27.59+40.08° 3.11+0.68* 0.11+0.02°
YC7HCa 26.62+4.37"  3.174+0.40* 0.12+0.02°
ACOLCa 27.39+1.12%  1.19+1.19°  0.04+0.04°
ACONCa 26.44+4.12" 1.03+0.56° 0.04+0.02°
ACOHCa 27.50+3.71* 1.17+0.86° 0.04--0.03¢

AC7LCa 19.024091° -1.17+0.60" -0.06+0.03°
AC7NCa 21.38+7.11% -0.15+£0.80° -0.01+0.04
AC7HCa 16.62+2.21° -056+0.86% -0.03+0.05°

Significance  p<{0.01 p<0.001 p <0.001

Anova
Alage) p<0.001 p<0.001 p<0.001
Blcaffeine)  p<{0.01 p<0.001 p<0.001
Clcalciumy) N.S.# N.S. N.S.
AXB N.S. p<0.001 p<0.001
AXC N.S. N.S. N.S.
BxC N.S. N.S. N.S.
AXBXC N.S. NS. p<0.05

1} In the abbreviated names, Y, A, C0, C7, L, N, H, in-
dicate young, adult, no-caffeine, caffeine(7mg/100g B.
W.), low, normal, high, respectively.

2) Mean+standard deviation.

3) Means with different letters(a, b, ¢, d, e, f) within a
column are significantly different from each other at
0=0.05 as determined by Duncan’s multiple range
testa>b>c>d>e> ).

4) No significance.

R E A 30(10) - 1160~1169, 1997 /1163

FH|2le] 2ol dF] Fell nlXl= dakl tlaAlE o}
A B2 ojfde] JYAT HolJHBE Aeazivke
ARzt g Aol vehgm ok o9} P& AT
100g% Tmge] 7S SF A FHRE W U2
B} 2o} 43 o] o akA Aadd v ohy, wlP e
Aol FElQl GFwto] szl vlsta] 2le]4dH
ol At et 13 B Aol oJiF ) A
Sl AAdshe A7l BR Aol el tigh Az)F
877t Qe ekt gM] wf ol Fisiclol

£ f9)& a7} SINW Ao Az,

2 el A JEeRd vle} o] Fle|Qle] AlgEolak
< A lcke dobe viad g2 el dAg
< Rol3 i} Bukowiecki 5%, Fears®, Cheu-
g ¥, Nakamoto®} Shaye®, Naismith®”, A* &
< BEAEAA Feido] 839 AFE AT
X B, AlEE tide® AA% Achenson &
¥3} Dulloo %9 AFoME o]zt Anr) et
W}, o]&2 At AR SR AR g4
£ 2t duA AHSVIE ASI/E dAR)
T At

Z+ge AFZE7L HoldAE, ASSIHE 2 Ko
B nlAe g daides AlgsiA Aot o) F
AT YAT ofH7A] @2 o]AE Holx vk B
< AFEFNG T EA, AdgE ol Folut
AEF7re] ZAE s 1z Adge ¢
HEFNE Bojx) grol AYAFARY F97 Aol7}k
e Aoz B ofedt A B AdME
viElA FH-E A 4sFY A AdgTe)
AFF7VEE A% 2w Fol3A FsiAg 3
A ZETH 1Tl A 2ol it
gt nFdE ARl e AFNAE
7FEAZ Rog HaA

2. 9%, W, NEY AESE

d7le] AAHY A5HE WAL FHIRlS AF
100g Omg™ 7mg, 2832 Zztel] tstod o)z
< 879 50, 100, 200% TECE 377 FFIS
) I3 70, Aol A5 i3 A3 Table
37 20 €3 2aeaE AP 93 f93 9L
ol (p<0.001) olAH 7t H&FH Ht ko) 7wl
I Zgol o FoFA Aol Ak R 2E
TET ZE, J%8Y s, 98 Dy AU 2
& ATAE Fo2Q F3EL woh(p<0.05, p<0.
01, p<0.01, p<0.01) A18H2) 7% 7199 HHA 2
g WV Aol N@aTot APy dETR

=




1164/ 15 0] HE FH 9 AN, 2% AASED 2ol &

Table 3. Calcium levels in serum, liver and kidney

Group” Serum Liver Kidney
mg/d! bg/g rg/g
YCOLCa 9.88+1.18%" 52.82+ 6.05% 105.02+£10.75°
YCONCa 10.55+1.13% 49,44+ 3.75° 107.00+£10.20°
YCOHCa 11.75+0.36° 54.32+412.25" 199.61+£30.61"
YC7LCa 10.99+1.22* 52.92+11.07* 114.88+36.64"
YC7NCa 9.7241.19°* 57.45+14.04" 159.32+22.08>
YC7HCa 9.24+1.21* 89.30+33.92° 213.93+24.75°
ACOLCa 8.54+0.58¢ 68.74+26.61° 141.53+£16.64°F
ACONCa 9.09+0.83% 55.20+ 7.23% 191.13+£17.29"
ACOHCa 8.69+0.84% 56.94+ 8.10% 14421+ 8.56%*
AC7LCa 8.54+0.31 51.68+ 1.57™ 198.54+23.84%
AC7NCa 8.16+0.25" 5414+ 9.45™ 185.00+27.25"
AC7HCa 8.56+0.68" 52.64+ 541™ 208.36+83.91*
Significance p<0.001 p<0.001 p<0.001
Alage) p<0.001 N.S. p<0.001
B(caffeine) N N.S. N.S.
C(calcium) N.S. p<0.05 p<0.001
Anova  AXB p<0.05 p<0.01 p<0.01
AXC N.S. p<0.01 p<0.001
BxC p<0.001 p<0.01 p<0.05
AXBXxC p<0.01 N.S. N.S.

1) In the abbreviated names, Y, A, C0, C7, L, N, H, indicate young, adult, no-caffeine, caffeine(7mg/100g B.W.), low, nor-

mal, high, respectively.
2) Mean = standard deviation.

3) Means with different letters(a, b, c, d, e, f) within a column are significantly different from each other at =0.05 as det-
ermined by Duncan's multiple range test@>b>c>d>e> ).

4) No significance.
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Table 4. Fat free dry weight, ash and calcium contents in tibia
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Group” FFDW Ash/FFDW CaFFDW
mg me/g mg/g
YCOLCa 135.00+ 7.077 516.49+77.70° 150.03+25.06"
YCONCa 15333+ 5.77 565.28£33.42" 14514+ 7.79°
YCOHCa 166.67+ 5.77° 540.44+61.85° 159.49+ 2.99*
YC7LCa . 554.95+23.31° 17007+ 6.97*
YC7NCa 135.004+ 7.07° 577.21467.59* 151.86% 0.09°
YC7HCa : gz-ggi ;‘7’; 575.00+66.14* 16283+ 5.73*
ACOLCa T 616.85+11.53" 15452+ 8.72°
ACONCa 235.00% 7.07° 608.20+17.06™ 164.44+11.19®
ACOHCa gg-ggf ! (7)-8(; 680.25+39.71° 162.52+12.82°
AC7LCa e 596.50+99.24* 168.38+ 730"
«AC7NCa 185.00+ 7.07° 628.79+53.57 198.22+47.57°
AC7HCa 215.00+ 7.07 61201 +14.72% 185.79+ 7.27*
Significance p <0.001 N.S.Y N.S
Alage) p <0.001 p<0.01 p<0.05
B(caffeine) p<0.05 N.S. N.S.
Clcalcium) p<0.001 N.S. N.S.
Anova  AXB p<0.05 N.S. N.S.
AXC p<0.01 N.S. N.S.
BxC p<0.05 N.S. N.S.
AXBXC p<0.01 N.S. N.S.

1) In the abbreviated names, Y, A, CO, C7, L, N, H, indicate young, adult, no-caffeine, caffeine(7mg/100g B.W.), low, nor-

mal, high, respectively.
2) Mean+standard deviation.

3) Means with different letters(a, b, ¢, d, e) within a column are significantly different from each other at ®=0.05 as det-

ermined by Duncan’s multiple range test@a>b> c>d>e).

4) No significance.
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Table 5. Calcium balance

Ca excretion

Apparent Ca

Group” Ca intake Foces Urine Ca retention” absorbability”
mg/day mg/day mg/day mg/day %
YCOLCa 76.41+ 8.05% 6.92+ 3.46°  0.48+0.06% 69.01+ 347% 9077+ 4.39°
YCONCa 168.60+ 6.24% 29.344+14.90*  0.56+0.07°  138.41+15.08° 8259+ 8.82%
YCOHCa 310.53+13.28°  113.194£66.06°  0.84+0.15  196.78+66.00°  63.54+21.28"
YC7LCa 75.88+ 1.718 8.60+ 2.03°  0.83+0.12% 6645+ 191  88.66+ 2.68°
YC7NCa 14236+ 0.44* 2565+ 4.94*  1.03+0.17° 11547+ 487 8198+ 3.48™
YC7HCa 274.724+45.10° 89.00+ 9.62° 1.24+0.17°  184.69+ 9.86° 67.61+ 3.50°
ACOLCa 70.65+ 2.90¢ 1044+ 3.25°  0.48+0.16 59.73+ 3.35% 8522+ 461°
ACONCa 136.43+21.24° 4245+ 503 0.43+0.14° 93.58+ 4.84°® 68.89+ 3.64%
ACOHCa 283.80+38.24® 8467+ 7.04® 059+0.11° 19861+ 7.06° 7017+ 2.48
Significance p<0.001 p<0.001 p<0.001 p<0.001 p<0.001
Afage) p<0.001 N.S.2 N.S. p<0.001 p<0.01
B(caffeine) p <0.001 N.S. p<0.001 p<0.001 N.S.
C(calcium) p <0.001 p<0.001 p<0.001 p <0.001 p <0.001
Anova AXB p<0.01 N.S. p<0.05 p<0.01 N.S.
AxC p<0.01 N.S. p<0.01 N.S. p<0.01
BxC p<0.001 N.S. p<0.01 p<0.05 N.S.
AXBXC p<0.05 N.S. p<0.001 N.S. N.S.

1) In the abbreviated names, Y, A, CO, C7, L, N, H, indicate young, adult, no-caffeine, caffeine(7mg/100g B.W.), low, nor-

mal, high, respectively.

2) Ca retention=Ca intake —Ca excretion in feces and urine.

3) Apparent Ca absorbability=[(Ca intake —Ca excretion in feces)/Ca intake] X 100.

4) Mean=standard deviation.

5) Means with different letters(a, b, c, d, e, f, g) within a column are significantly different from each other at =0.05 as
determined by Duncan’s multiple range test(a>b>c>d>e>f>g).

6) No significance.
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